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(54) FINE PASSAGE ELEMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fine passage 
el ment having an apparatus analyzing fluid passage 
allowing optical detection over a wavelength range from 
ultraviolet rays to visual rays and capable of being easily 
miniaturized. 

SOLUTION: This fine passage element 1 is connected 
with a flat quartz glass substrate 2 and a quartz glass 
substrate 3 formed with a groove at least on one face 
via a laminated film constituted of a polysilicone thin film 
4, an alkali ion-containing glass layer, e.g. a boro-silicate 
glass thin film 5, and a polysilicone thin film 6. An 
apparatus analyzing fluid passage 7 is formed with the 
space surrounded by the quartz glass substrate 2 and 
the quartz glass substrate 3 formed with the groove, the 
fluid passage 7 is formed on the quartz glass substrate 
excellent in light permeability in the wavelength range 
from ultraviolet rays to visible rays, and optical 
detection can be made in the wavelength range from 
ultraviolet rays to visible rays. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] In respect of a side which a quartz-glass substrate of a pair with which a slot where a 
side [ it counters ] forms passage in a field on the other hand at least is prepared, and a 
quartz-glass substrate of said pair counter A minute passage element characterized by 
intervening between a silicon layer of a pair formed on a field which confronts each other, and a 
silicon layer of said pair, providing an alkali ion content glass layer formed in contact with both 
silicon layer except for a field which touches a opening of said slot inside and this slot, and 
beingjoined in one. 

[Claim 2] In respect of a side which a quartz-glass substrate of a pair with which a slot where a 
side [ it counters ] forms passage in a field on the other hand at least is prepared, and a 
quartz-glass substrate of said pair counter A silicon layer of a pair formed on a field which 
confronts each other except for a field which touches a opening of said slot inside and this slot, 
An alkali ion content glass layer which intervenes between silicon layers of said pair and is 
formed in contact with one silicon layer, A minute passage element characterized by intervening 
between silicon layers of said pair, providing silicon oxide formed in contact with a silicon layer 
of another side, and said alkali ion content glass layer, and beingjoined in one. 
[Claim 3] Claim 1 characterized by preparing a reflective film in one [ at least ] external surface 
by the side of a non-plane of composition of a quartz-glass substrate of said minute passage 
element, or a minute passage element according to claim 2. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the fluid passage for 

instrumental analyses which used the glass substrate. 

[0002] 

[Description of the Prior Art] Generally, the fluid passage for instrumental analyses is 
constituted using capillaries, such as glass and stainless steel. 

[0003] In order that this capillary might raise analysis capacity, it was usually used by length of 
about 50cm, but since this capillary was used rounding off it in the shape of a circle, the 
miniaturization was difficult. 

[0004] Conventionally, the technology which forms a detailed slot in a silicon substrate etc. is 
reported, using a semiconductor manufacturing technology as a means to miniaturize. However, 
by the silicon substrate which consists of a semiconductor, when it was going to use for the 
capillary electrophoresis which dissociates by impressing the high voltage, in order that current 
might leak, there was a trouble that the high voltage could not be impressed. 
[0005] Then, a detailed slot is processed into the glass substrate of an insulating material as 
fluid passage for instrumental analyses which leak of current does not produce, and the method 
of forming passage is learned. 

[0006] For example, after performing recessing to a borosilicate glass substrate, it is carried by 
"Micromachining of Capillary Electrophoresis Injectors and Separators on Glass Chips and 
Evaluation of Flow at Capillary Interse" (Anal.Chem.1994, 66, and P1 77-1 84) about the passage 
which welded and formed this borosilicate glass substrate with heating. 

[0007] This recessing forms a metal vacuum evaporationo film to a borosilicate glass substrate, 
after it carries out patterning of the metal membrane with photolithography technology, it mak s 
a borosilicate glass substrate immersed in the solution which mixed fluoric acid, using this metal 
membrane as a mask, is etched, and forms U slot. Furthermore, the flat borosilicate glass 
substrate is heated and borosilicate glass welded [ which carried out recessing ] to 
superposition and 700 degrees C so that U slot may be plugged up. 

[0008] To moreover, others "A New Fbrication Method of Borosilicate Glass Capillary Tubes 
with A slot is formed in a borosilicate glass substrate at Lateral Inlets and Outlets" (Analytical 
Methods & Instrumentation. Special Issue muTAS'96 p214 ). The technology which joins this 
borosilicate glass substrate and other flat borosilicate glass substrates with an anode plate 
conjugation method, and forms passage is indicated. 

[0009] After make a borosilicate-glass substrate form a polish recon (poly-Si) thin film and 
carrying out patterning of the polish recon thin film with low-voltage chemical vapor growth 
(LPCVD) using photolithography technology to it, recessing makes a borosilicate-glass 
substrate immersed in the solution which mixed fluoric acid by using this polish recon thin film 
as a mask, etches, and, according to this technology, forms a slot. 
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[0010] And anode plate cementation is joined with heating, making voltage impress between the 
polish recon thin film on one borosilicate glass substrate, and the borosilicate glass substrate of 
another side. 
[0011] 

[Problem(s) to be Solved by the Invention] When carrying out separation analysis of the liquid 
conventionally using the fluid passage for instrumental analyses, detection of separation 
material is technique with common optical detection. As a substrate which constitutes the fluid 
passage for instrumental analyses, since borosilicate glass was used for both the conventional 
technology mentioned above, it absorbed the light of an ultraviolet wavelength region and had 
the trouble that optical detection in a short wavelength region could not be performed. 
[0012] Then, this invention is crossed to a visible wavelength region from ultraviolet, and aims at 
offering the minute passage element which has easily the fluid passage for instrumental 
analyses which can be miniaturized possible [ optical detection ]. 
[0013] 

[Means for Solving the Problem] This invention is the near field where a quartz-glass substrate 
of a pair with which a slot where a side [ it counters ] forms passage in a field on the other 
hand at least is prepared, and a quartz-glass substrate of said pair counter, in order to attain 
the above-mentioned purpose. It intervenes between a silicon layer of a pair formed on a field 
which confronts each other except for a field which touches a opening of said slot inside and 
this slot, and a silicon layer of said pair, and it has an alkali ion content glass layer formed in 
contact with both silicon layer, and a minute passage element joined in one is offered. 
[0014] Furthermore, this minute passage element equips a location by the side of a non-plane 
of composition of a quartz-glass substrate joined face to face applied to said passage on the 
other hand at least in a field with either a light reflex layer which has two or more openings, or a 
light absorption layer. 

[0015] A slot (fluid passage) is formed in a quartz-glass substrate the above minute passage 
elements of a configuration excelled [ substrate ] in the permeability of light of a visible 
wavelength region from ultraviolet, and optical detection is attained in a wavelength region 
visible from ultraviolet. Moreover, in order to form detailed fluid passage on a quartz-glass 
substrate using a semiconductor manufacturing technology, a minute passage element is 
miniaturized. 
[0016] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to 
details with reference to a drawing. 

[0017] The rough configuration of the minute passage element as 1st operation gestalt by this 
invention is shown in drawing 1 , and it explains to it. 

[0018] This minute passage element 1 makes the cascade screen which the flat quartz-glass 
substrate 2 and the quartz-glass substrate 3 with which the slot was formed in one [ at least ] 
field become from the polish recon thin film 4, the alkali ion content glass layer 5, for example, a 
borosilicate glass thin film, and the polish recon thin film 6 intervene, and is joined and 
constituted. Of the space surrounded by this quartz substrate 2 and the quartz-glass substrate 
3 by which the slot was formed, the fluid passage 7 for instrumental analyses (fluid passage is 
called hereafter) is formed. 

[0019] Next, with reference to drawing 2 (a) - (h) and drawing 3 (a) - (f). the formation 
production process of a minute passage element is explained. 

[0020] First, as shown in drawing 2 (a), LPCVD is used on all the surfaces of the quartz-glass 
substrate 2, and the polish recon thin film 4 of a non dope is formed. In this operation gestalt, 
the thickness of the quartz-glass substrate 2 has the desirable quartz substrate 1mm or less 
which carried out double-sided polishing, and the thickness of the polish recon thin film 4 is 1 
micrometer. It is desirable that it is the following. 

[0021] Next, as shown in drawing 2 (b), the borosilicate glass thin film 5 is formed by sputtering 
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on one surface of said polish recon thin film 4. The thickness of this borosilicat glass thin film 5 
is 1 micrometer. It is desirable that it is the following. As furthermore shown in drawing 2 (c), the 
spin coat of the positive type photoresist is carried out to the surface of the borosilicate glass 
thin film 5, and the resist film 8 is formed on it. 

[0022] As shown in drawing 2 (d), with photolithography technology, patterning of the resist film 
8 is carried out and resist mask 8a is formed. As shown in drawing 2 (e), after removing th 
borosilicate glass thin film 5 exposed in the field except having been covered with resist mask 
8a and removing the polish recon thin film 4 of further a lower layer by anisotropic etching (RIE), 
for example, reactive ion etching, as shown in drawing 2 (f), by the plasma asher, resist mask 8a 
is removed and the passage configuration substrate 10 which has a slot 9 is formed. 
[0023] Next, as shown in drawing 2 (g), the polish recon thin film 6 of a non dope is formed by 
LPCVD on all the surfaces of another quartz-glass substrate 3. For this quartz-glass substrate 
3, the thickness of the polish recon thin film 6 which the quartz substrate with a thickness of 
1mm or less which carried out double-sided polishing is desirable, and forms is 1 micrometer. It 
is desirable that it is the following. 

[0024] Next, as shown in drawing 2 (h), after carrying out the spin coat of the positive type 
photoresist to the surface of the polish recon thin film 6 and forming the resist thin film 11 , as 
shown in drawing 3 (a), patterning of the resist mask 11a is carried out with photolithography 
technology. 

[0025] And after removing the polish recon thin film 6 exposed by RIE, as are shown in drawing 
3 (b), and it is shown in drawing 3 (c) by using resist mask 1 1a as a mask, a plasma asher 
removes resist mask 11a. 

[0026] Next, as shown in drawing 3 (d), wet etching removes the portion which the quartz-glass 
substrate 3 exposed to the solution which mixed fluoric acid and ammonium fluoride, using as a 
mask the polish recon thin film 6 which was immersed and carried out patterning of the 
quartz-glass substrate 3, and the passage configuration substrate 1 3 which has a slot 1 2 is 
formed. For this slot 12, the depth of flute or width of face is 100 micrometers. It is desirable 
that it is the following. 

[0027] Furthermore, as shown in drawing 3 (e), it piles up so that the amount of [ of said 
passage configuration substrate 10 and the passage configuration substrate 13 ] slot may agree, 
and it joins using an anode plate conjugation method, and the element substrate 14 is formed. 
[0028] This anode plate cementation is performed by heating the whole substrate, impressing 
voltage between the polish recon thin film 4 and the polish recon thin film 6. The heating 
temperature at this time is about 350-500 degrees C, and applied voltage is 200-1000 (V). It is 
desirable. 

[0029] Next, as shown in drawing 3 (f), RIE or wet etching removes the polish recon thin film of 
the surface of the joined element substrate 14 which is shown in this drawing (e), and the 
minute passage element 1 is constituted. 

[0030] Although the silicon layer which consists of a polish recon thin film was used with this 
operation gestalt, you may be an amorphous silicon thin film, and this silicon thin film has a 
desirable non dope silicon thin film. Membrane formation of a silicon thin film can apply and form 
semiconductor membrane formation technology, such as not only LPCVD but plasma CVD, 
sputtering, ECR, vacuum evaporationo, etc. Moreover, although said slot is linear [-like ], it may 
not be limited to it, may be a curvilinear configuration, or may be a wave-like. Moreover, the 
depth of flute or width of face is 150 micrometers. It is desirable that it is the following and the 
sentiment and dry etching which used semiconductor technology, m chanical processing, etc. 
can be used for recessing. 

[0031] Although the borosilicate glass thin film was used as an alkali ion content glass layer with 
this operation gestalt, you may be a soda glass thin film etc. 

[0032] Thus, since the slot (fluid passage) is formed in the quartz-glass substrate excellent in 
the permeability of the light of a visible wavelength region from ultraviolet, as for the constituted 
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minute passage element 1, optical detection is attained in a wavelength region visible from 
ultraviolet. For this minute passage element 1, it mainly consists of glass, and a silicon thin film 
is a non dope silicon thin film, and thickness is 1 micrometer. Since it is that of the following, 
when high-voltage impression is carried out as passage for capillary el ctrophoreses, leak of 
current which affects electrophoresis does not arise. Moreover, with this operation gestalt, 
since semiconductor process technology is applied, formation of detailed slot passage becomes 
easy and the miniaturization of a minute passage element can be realized. 

[0033] Next, the rough configuration of the minute passage element as 2nd operation gestalt is 
shown in drawing 4 , and it explains to it. Here, the same reference mark is given to the part 
equivalent to the configuration part and the configuration part of this operation gestalt which 
were shown in drawing 1 . 

[0034] This minute passage element 20 makes the cascade screen which the flat quartz-glass 
substrate 2 and the quartz-glass substrate 3 with which the slot was formed in one [ at least ] 
field become from the polish recon thin film 4, the alkali ion content glass layer 5, for example, a 
borosilicate glass thin film, silicon oxide (Si 02) 21, and the polish recon thin film 6 intervene, 
and is joined and constituted. The fluid passage 7 is formed of the space surrounded by this 
quartz-glass substrate 2 and the quartz-glass substrate 3 by which the slot was formed. 
[0035] This minute passage element 20 is created by adding the production process which 
forms silicon oxide 21 by sputtering on the surface of the borosilicate glass thin film 5 between 
the drawing 2 (b) production processes and the (c) production processes which were mentioned 
above. At this time, the thickness of silicon oxide 21 is 500 micrometers. The following is 
desirable. 

[0036] It becomes easy to join it, in order that such a minute passage element 20 may prevent 
the current leak by dielectric breakdown in the case of anode plate cementation in addition to 
the effect of the minute passage element 1 in the 1 st operation gestalt mentioned above since 
the silicon oxide 21 which is an insulating material was made to intervene between the 
borosilicate glass thin film 5 and the polish recon thin film 6. Moreover, since the high voltage 
impresses between the polish recon thin film 4 and the polish recon thin film 6 and it becomes 
cheap at coincidence, it becomes thin to join the thickness of the borosilicate glass thin film 5 
easy. 

[0037] Next, drawing 5 shows the rough configuration of the minute passage element as 3rd 
operation gestalt. 

[0038] This minute passage element 30 is the example of a configuration in which the polish 
recon thin film 31 was formed to one field of the minute passage element 20 of the 2nd 
operation gestalt. This minute passage element 30 can be formed in the drawing 3 (e) production 
process mentioned above by leaving without removing one polish recon thin film 4 or polish 
recon thin film 6 of a field, and removing the polish recon thin film of an another side side. In 
drawing 5 , the example which has left the polish recon thin film 6 (31) is shown. 
[0039] Thus, since the constituted minute passage element 30 forms the polish recon thin film 
31 in one field, It adds to an operation and effect of the minute passage element 1 mentioned 
above and the minute passage element 20. A light emitting device and a photo detector are 
prepared in the quartz-glass substrate 2 side of a minute passage element top, incidence of the 
detection light is carried out from the quartz-glass substrate 2 side, in case the reflected light 
is detected and analyzed, the reflection factor of light becomes high and detection sensitivity 
improves. 

[0040] In addition, in this operation gestalt, other members can be used for th polish recon thin 
film 31 as a reflective film of light, for example, metal thin films, such as aluminum, may be used 
for it, for example. 

[0041] Next, drawing 6 shows the rough configuration of the minute passage element as 4th 
operation gestalt. 

[0042] Moreover, the upper surface of the minute passage element 40 of this operation gestalt 
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is shown in drawing 7 (a), and the A-A cross section of this drawing (a) is shown in drawing 7 
(b). However, let th inferior surface of tongue of the minute passage element 40 be a thing 
equivalent to the configuration of the upper surface of drawing 6 . Here, the same refer nee 
mark is given to the part equivalent to the configuration part shown in the configuration part 
and drawing 5 of this operation gestalt. 

[0043] This minute passage element 40 is the configuration which the polish recon thin film 31 
and the polish recon thin film 41 were formed in both sides of the minute passage element 20 
mentioned above, and formed two or more apertures 42 in the symmetrical location of the polish 
recon thin films 31 and 41 which are the direction of the fluid passage 7, and the direction which 
intersects perpendicularly, and face across this fluid passage 7. 

[0044] These apertures 42a-42f and — carry out incidence of the light from one field, and in 
order to function as an aperture for observation which detects the transmitted light from the 
field of another side, even if it does not condense especially detection light, they become 
detectable [ the material which passes through the specific part of passage ] in the case of 
optical analysis. Analysis of minute area is attained by making especially the aperture 42 minute. 

[0045] Next, with reference to the formation production process of drawing 8 (a) - (e), formation 
of said minute passage element 40 is explained. 

[0046] First, as shown in drawing 8 (a), the configuration of this operation gestalt is the element 
substrate which formed at the formation production process of the 2nd operation gestalt shown 
in drawing 4 mentioned above, and the same formation production process, and silicon oxide 21 
was made to intervene between the passage configuration substrate 10 shown by drawing 3 (e), 
and the passage configuration substrate 1 3, and was joined using the anode plate conjugation 
method. 

[0047] Next, as shown in drawing 8 (b), the spin coat of the photoresist is carried out on each 
surface of the polish recon thin films 4 and 6 which have covered both sides of the element 
substrate joined in this drawing (a), and the resist thin film 8 is formed. 
[0048] And as shown in drawing 8 (c), patterning is carried out to the configuration of an 
aperture 42 where the resist thin film 8 is shown in drawing 6 , using photolithography 
technology, and resist mask 8a is formed. As shown in drawing 8 (d), a part for the outcrop of 
the polish recon thin films 4 and 6 is removed using RIE by using resist mask 8a as a mask, and 
the polish recon thin films 4 and 6 which have an aperture 42 are formed. 

[0049] Furthermore, as shown in drawing 8 (e), by the plasma asher, resist mask 8a is removed 
and the minute passage element 40 which has three apertures 42 to both sides, respectively is 
formed. Here, although the polish recon thin film of element both sides was illustrated in the 
condition of having been connected with the polish recon thin film of a substrate plane of 
composition, as shown in drawing 7 (b), the double-sided polish recon thin film 31 and the polish 
recon thin films 4 and 6 of a plane of composition may be separated on the side. 
[0050] 
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* NOTICES * 
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1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[A technical field to which invention belongs] This invention relates to fluid passage for 
instrumental analyses which used a glass substrate. 
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PRIOR ART 



[Description of the Prior Art] Generally, the fluid passage for instrumental analyses is 
constituted using capillaries, such as glass and stainless steel. 

[0003] In order that this capillary might raise analysis capacity, it was usually used by length of 
about 50cm, but since this capillary was used rounding off it in the shape of a circle, the 
miniaturization was difficult. 

[0004] Conventionally, the technology which forms a detailed slot in a silicon substrate etc. is 
reported, using a semiconductor manufacturing technology as a means to miniaturize. However, 
by the silicon substrate which consists of a semiconductor, when it was going to use for the 
capillary electrophoresis which dissociates by impressing the high voltage, in order that current 
might leak, there was a trouble that the high voltage could not be impressed. 
[0005] Then, a detailed slot is processed into the glass substrate of an insulating material as 
fluid passage for instrumental analyses which leak of current does not produce, and the method 
of forming passage is learned. 

[0006] For example, after performing recessing to a borosilicate glass substrate, it is carried by 
"Micromachining of Capillary Electrophoresis Injectors and Separators on Glass Chips and 
Evaluation of Flow at Capillary Interse" (Anal.Chem.1994, 66, and P1 77-1 84) about the passage 
which welded and formed this borosilicate glass substrate with heating. 

[0007] This recessing forms a metal vacuum evaporationo film to a borosilicate glass substrate, 
after it carries out patterning of the metal membrane with photolithography technology, it makes 
a borosilicate glass substrate immersed in the solution which mixed fluoric acid, using this metal 
membrane as a mask, is etched, and forms U slot. Furthermore, the flat borosilicate glass 
substrate is heated and borosilicate glass welded [ which carried out recessing ] to 
superposition and 700 degrees C so that U slot may be plugged up. 

[0008] To moreover, others "A New Fbrication Method of Borosilicate Glass Capillary Tubes 
with A slot is formed in a borosilicate glass substrate at Lateral Inlets and Outlets" (Analytical 
Methods & Instrumentation, Special Issue muTAS'96 p214 ). The technology which joins this 
borosilicate glass substrate and other flat borosilicate glass substrates with an anode plate 
conjugation method, and forms passage is indicated. 

[0009] After making a borosilicate-glass substrate form a polish recon (poly-Si) thin film and 
carrying out patterning of the polish recon thin film with low-voltage chemical vapor growth 
(LPCVD) using photolithography technology to it, recessing makes a borosilicate-glass 
substrate immersed in the solution which mixed fluoric acid by using this polish recon thin film 
as a mask, etches, and, according to this technology, forms a slot. 

[0010] And anode plate cementation is joined with heating, making voltage impress between the 
polish recon thin film on one borosilicate glass substrate, and the borosilicate glass substrate of 
another side. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not r fleet the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained in full detail above, according to this invention, it can 
cross to a visible wavelength region from ultraviolet, and the minute passage element which has 
easily the fluid passage for instrumental analyses which can be miniaturized possible [ optical 
d tection ] can be offered. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect th 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] When carrying out separation analysis of the liquid 
conventionally using the fluid passage for instrumental analyses, detection of separation 
material is technique with common optical detection. As a substrate which constitutes the fluid 
passage for instrumental analyses, since borosilicate glass was used for both the conventional 
technology mentioned above, it absorbed the light of an ultraviolet wavelength region and had 
the trouble that optical detection in a short wavelength region could not be performed. 
[0012] Then, this invention is crossed to a visible wavelength region from ultraviolet, and aims at 
offering the minute passage element which has easily the fluid passage for instrumental 
analyses which can be miniaturized possible [ optical detection ]. 
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1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] This invention is the near field where a quartz-glass substrate 
of a pair with which a slot where a side [ it counters ] forms passage in a field on the other 
hand at least is prepared, and a quartz-glass substrate of said pair counter, in order to attain 
the above-mentioned purpose. It intervenes between a silicon layer of a pair formed on a field 
which confronts each other except for a field which touches a opening of said slot inside and 
this slot, and a silicon layer of said pair, and it has an alkali ion content glass layer formed in 
contact with both silicon layer, and a minute passage element joined in one is offered. 
[0014] Furthermore, this minute passage element equips a location by the side of a non-plane 
of composition of a quartz-glass substrate joined face to face applied to said passage on the 
other hand at least in a field with either a light reflex layer which has two or more openings, or a 
light absorption layer. 

[0015] A slot (fluid passage) is formed in a quartz-glass substrate the above minute passage 
elements of a configuration excelled [ substrate ] in the permeability of light of a visible 
wavelength region from ultraviolet, and optical detection is attained in a wavelength region 
visible from ultraviolet. Moreover, in order to form detailed fluid passage on a quartz-glass 
substrate using a semiconductor manufacturing technology, a minute passage element is 
miniaturized. 
[0016] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to 
details with reference to a drawing. 

[0017] The rough configuration of the minute passage element as 1st operation gestalt by this 
invention is shown in drawing 1 , and it explains to it. 

[0018] This minute passage element 1 makes the cascade screen which the flat quartz-glass 
substrate 2 and the quartz-glass substrate 3 with which the slot was formed in one [ at least ] 
field become from the polish recon thin film 4, the alkali ion content glass layer 5, for example, a 
borosilicate glass thin film, and the polish recon thin film 6 intervene, and is joined and 
constituted. Of the space surrounded by this quartz substrate 2 and the quartz-glass substrate 
3 by which the slot was formed, the fluid passage 7 for instrumental analyses (fluid passage is 
called hereafter) is formed. 

[0019] Next, with reference to drawing 2 (a) - (h) and drawing 3 (a) - (f), the formation 
production process of a minute passage element is explained. 

[0020] First, as shown in drawing 2 (a), LPCVD is used on all the surfaces of the quartz-glass 
substrate 2, and the polish recon thin film 4 of a non dope is formed. In this operation gestalt, 
the thickness of the quartz-glass substrate 2 has the desirable quartz substrate 1mm or less 
which carried out double-sided polishing, and the thickness of the polish recon thin film 4 is 1 
micrometer. It is desirable that it is the following. 

[0021] Next, as shown in drawing 2 (b), the borosilicate glass thin film 5 is formed by sputtering 
on one surface of said polish recon thin film 4. The thickness of this borosilicate glass thin film 5 
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is 1 micrometer. It is desirable that it is the following. As furthermore shown in drawing 2 (c), the 
spin coat of the positive typ photoresist is carried out to the surface of the borosilicat glass 
thin film 5, and th r sist film 8 is formed on it. 

[0022] As shown in drawing 2 (d), with photolithography technology, patterning of th resist film 
8 is carried out, and resist mask 8a is formed. As shown in drawing 2 (e), after removing th 
borosilicate glass thin film 5 xposed in the field except having been covered with resist mask 
8a and removing the polish recon thin film 4 of further a lower layer by anisotropic etching (RIE), 
for example, reactive ion etching, as shown in drawing 2 (f), by the plasma asher, resist mask 8a 
is removed and the passage configuration substrate 10 which has a slot 9 is formed. 
[0023] Next, as shown in drawing 2 (g), the polish recon thin film 6 of a non dope is formed by 
LPCVD on all the surfaces of another quartz-glass substrate 3. For this quartz-glass substrat 
3, the thickness of the polish recon thin film 6 which the quartz substrate with a thickness of 
1 mm or less which carried out double-sided polishing is desirable, and forms is 1 micrometer. It 
is desirable that it is the following. 

[0024] Next, as shown in drawing 2 (h), after carrying out the spin coat of the positive type 
photoresist to the surface of the polish recon thin film 6 and forming the resist thin film 1 1, as 
shown in drawing 3 (a), patterning of the resist mask 1 1a is carried out with photolithography 
technology. 

[0025] And after removing the polish recon thin film 6 exposed by RIE, as are shown in drawing 
3 (b), and it is shown in drawing 3 (c) by using resist mask 1 1a as a mask, a plasma asher 
removes resist mask 11a. 

[0026] Next, as shown in drawing 3 (d), wet etching removes the portion which the quartz-glass 
substrate 3 exposed to the solution which mixed fluoric acid and ammonium fluoride, using as a 
mask the polish recon thin film 6 which was immersed and carried out patterning of the 
quartz-glass substrate 3, and the passage configuration substrate 13 which has a slot 12 is 
formed. For this slot 12, the depth of flute or width of face is 100 micrometers. It is desirable 
that it is the following. 

[0027] Furthermore, as shown in drawing 3 (e), it piles up so that the amount of [ of said 
passage configuration substrate 10 and the passage configuration substrate 13 ] slot may agree, 
and it joins using an anode plate conjugation method, and the element substrate 14 is formed. 
[0028] This anode plate cementation is performed by heating the whole substrate, impressing 
voltage between the polish recon thin film 4 and the polish recon thin film 6. The heating 
temperature at this time is about 350-500 degrees C, and applied voltage is 200-1000 (V). It is 
desirable. 

[0029] Next, as shown in drawing 3 (f), RIE or wet etching removes the polish recon thin film of 
the surface of the joined element substrate 14 which is shown in this drawing (e), and the 
minute passage element 1 is constituted. 

[0030] Although the silicon layer which consists of a polish recon thin film was used with this 
operation gestalt, you may be an amorphous silicon thin film, and this silicon thin film has a 
desirable non dope silicon thin film. Membrane formation of a silicon thin film can apply and form 
semiconductor membrane formation technology, such as not only LPCVD but plasma CVD, 
sputtering, ECR, vacuum evaporationo, etc. Moreover, although said slot is linear [Hike ], it may 
not be limited to it, may be a curvilinear configuration, or may be a wave-like. Moreover, the 
depth of flute or width of face is 150 micrometers. It is desirable that it is the following and the 
sentiment and dry etching which used semiconductor technology, mechanical processing, etc. 
can be used for recessing. 

[0031] Although the borosilicate glass thin film was used as an alkali ion content glass layer with 
this operation gestalt, you may be a soda glass thin film etc. 

[0032] Thus, since the slot (fluid passage) is formed in the quartz-glass substrate excellent in 
the permeability of the light of a visible wavelength region from ultraviolet, as for the constituted 
minute passage element 1, optical detection is attained in a wavelength region visible from 



'4 



2003/12/24 9:55 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



ultraviolet. For this minute passage element 1 , it mainly consists of glass, and a silicon thin film 
is a non dope silicon thin film, and thickness is 1 micrometer. Since it is that of the following, 
when high-voltage impression is carried out as passage for capillary I ctrophoreses, leak of 
current which affects electrophoresis does not arise. Moreover, with this operation gestalt, 
since semiconductor process technology is applied, formation of detailed slot passage becomes 
easy and the miniaturization of a minute passage element can be r alized. 

[0033] Next, the rough configuration of the minute passage element as 2nd operation gestalt is 
shown in drawing 4 , and it explains to it. Here, the same reference mark is given to the part 
equivalent to the configuration part and the configuration part of this operation gestalt which 
w re shown in drawing 1 . 

[0034] This minute passage element 20 makes the cascade screen which the flat quartz-glass 
substrate 2 and the quartz-glass substrate 3 with which the slot was formed in one [ at least ] 
field become from the polish recon thin film 4, the alkali ion content glass layer 5, for example, a 
borosilicate glass thin film, silicon oxide (Si 02) 21, and the polish recon thin film 6 intervene, 
and is joined and constituted. The fluid passage 7 is formed of the space surrounded by this 
quartz-glass substrate 2 and the quartz-glass substrate 3 by which the slot was formed. 
[0035] This minute passage element 20 is created by adding the production process which 
forms silicon oxide 21 by sputtering on the surface of the borosilicate glass thin film 5 between 
th drawing 2 (b) production processes and the (c) production processes which were mentioned 
above. At this time, the thickness of silicon oxide 21 is 500 micrometers. The following is 
desirable. 

[0036] It becomes easy to join it, in order that such a minute passage element 20 may prevent 
th current leak by dielectric breakdown in the case of anode plate cementation in addition to 
the effect of the minute passage element 1 in the 1st operation gestalt mentioned above since 
the silicon oxide 21 which is an insulating material was made to intervene between the 
borosilicate glass thin film 5 and the polish recon thin film 6. Moreover, since the high voltage 
impresses between the polish recon thin film 4 and the polish recon thin film 6 and it becomes 
cheap at coincidence, it becomes thin to join the thickness of the borosilicate glass thin film 5 
easy. 

[0037] Next, drawing 5 shows the rough configuration of the minute passage element as 3rd 
operation gestalt. 

[0038] This minute passage element 30 is the example of a configuration in which the polish 
recon thin film 31 was formed to one field of the minute passage element 20 of the 2nd 
operation gestalt. This minute passage element 30 can be formed in the drawing 3 (e) production 
process mentioned above by leaving without removing one polish recon thin film 4 or polish 
recon thin film 6 of a field, and removing the polish recon thin film of an another side side. In 
drawing 5 , the example which has left the polish recon thin film 6 (31) is shown. 
[0039] Thus, since the constituted minute passage element 30 forms the polish recon thin film 
31 in one field, It adds to an operation and effect of the minute passage element 1 mentioned 
above and the minute passage element 20. A light emitting device and a photo detector are 
prepared in the quartz-glass substrate 2 side of a minute passage element top, incidence of the 
detection light is carried out from the quartz-glass substrate 2 side, in case the reflected light 
is detected and analyzed, the reflection factor of light becomes high and detection sensitivity 
improves. 

[0040] In addition, in this operation gestalt, other members can be used for the polish recon thin 
film 31 as a reflective film of light, for example, metal thin films, such as aluminum, may be used 
for it, for example. 

[0041] Next, drawing 6 shows the rough configuration of the minute passage element as 4th 
operation gestalt. 

[0042] Moreover, the upper surface of the minute passage element 40 of this operation gestalt 
is shown in drawing 7 (a), and the A-A cross section of this drawing (a) is shown in drawing 7 
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(b). However, let th inferior surface of tongue of the minute passage el ment 40 be a thing 
equivalent to th configuration of the upper surface of drawing 6 . Here, the same referenc 
mark is given to th part equival nt to the configuration part shown in th configuration part 
and drawing 5 of this operation gestalt. 

[0043] This minute passage element 40 is the configuration which the polish recon thin film 31 
and the polish recon thin film 41 were formed in both sides of the minut passage element 20 
mentioned above, and formed two or more apertures 42 in the symmetrical location of the polish 
recon thin films 31 and 41 which are the direction of the fluid passage 7, and the direction which 
intersects perpendicularly, and face across this fluid passage 7. 

[0044] These apertures 42a-42f and — carry out incidence of the light from one field, and in 
order to function as an aperture for observation which detects the transmitted light from the 
field of another side, even if it does not condense especially detection light, they become 
detectable [ the material which passes through the specific part of passage ] in the case of 
optical analysis. Analysis of minute area is attained by making especially the aperture 42 minute. 

[0045] Next, with reference to the formation production process of drawing 8 (a) - (e), formation 
of said minute passage element 40 is explained. 

[0046] First, as shown in drawing 8 (a), the configuration of this operation gestalt is the element 
substrate which formed at the formation production process of the 2nd operation gestalt shown 
in drawing 4 mentioned above, and the same formation production process, and silicon oxide 21 
was made to intervene between the passage configuration substrate 1 0 shown by drawing 3 (e), 
and the passage configuration substrate 13, and was joined using the anode plate conjugation 
m thod. 

[0047] Next, as shown in drawing 8 (b), the spin coat of the photoresist is carried out on each 
surface of the polish recon thin films 4 and 6 which have covered both sides of the element 
substrate joined in this drawing (a), and the resist thin film 8 is formed. 
[0048] And as shown in drawing 8 (c), patterning is carried out to the configuration of an 
aperture 42 where the resist thin film 8 is shown in drawing 6 , using photolithography 
technology, and resist mask 8a is formed. As shown in drawing 8 (d), a part for the outcrop of 
the polish recon thin films 4 and 6 is removed using RIE by using resist mask 8a as a mask, and 
the polish recon thin films 4 and 6 which have an aperture 42 are formed. 

[0049] Furthermore, as shown in drawing 8 (e), by the plasma asher, resist mask 8a is removed 
and the minute passage element 40 which has three apertures 42 to both sides, respectively is 
formed. Here, although the polish recon thin film of element both sides was illustrated in the 
condition of having been connected with the polish recon thin film of a substrate plane of 
composition, as shown in drawing 7 (b), the double-sided polish recon thin film 31 and the polish 
recon thin films 4 and 6 of a plane of composition may be separated on the side. 
[0050] 
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.* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect th 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

["Drawing 1] It is drawing showing the rough configuration of the minute passage element as 1st 
operation gestalt by this invention. 

["Drawing 21 Drawing 2 (a) - (h) is drawing for explaining the formation production process of a 
minute passage element. 

fDrawing 31 Drawing 3 (a) - (f) is drawing for explaining the formation production process of the 
minute passage element following drawing 2 . 

FDrawing 41 It is drawing showing the rough configuration of the minute passage element as 2nd 
operation gestalt. 

fDrawing 51 It is drawing showing the rough configuration of the minute passage element as 3rd 
operation gestalt. 

fDrawing 61 It is drawing showing the rough configuration of the minute passage element as 4th 
operation gestalt. 

fDrawing 71 Drawing showing the configuration which saw the minute passage element which 
showed drawing 7 (a) to drawing 6 from the upper surface, and drawing 7 (b) are drawings 
showing the structure of the cross section of the A-A line of drawing 7 (a). 

fDrawing 81 Drawing 8 (a) - (e) is drawing for explaining the formation production process of the 
minute passage element shown in drawing 6 . 

fDrawing 91 It is drawing showing the rough configuration of the minute passage element as 5th 
operation gestalt. 

fDrawing 101 Drawing showing the configuration which saw the minute passage element which 
showed drawing 1 0 (a) to drawing 9 from the upper surface, and drawing 1 0 (b) are drawings 
showing the structure of the cross section of the A-A line shown in drawing 10 (a). 
fDrawing 1 11 It is drawing showing the rough configuration of the minute passage element as 6th 
operation gestalt. 

f Drawing 1 21 Drawing showing the rough configuration of the minute passage element as 7th 
operation gestalt, 

fDrawing 1 31 Drawing showing the configuration which saw the minute passage element which 
showed drawing 1 3 (a) to drawing 12 from the upper surface, and drawing 1 3 (b) are drawings 
showing the structure of the cross section of the A-A line shown in drawing 13 (a). 
[Description of Notations] 

1 — Minute passage element 

2 3 — Quartz-glass substrate 

4 6 — Polish recon thin film 

5 — Borosilicate glass thin film 

7 — Fluid passage 

8 — Resist thin film 

9 — Slot 
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8a — Resist mask 
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CORRECTION OR AMENDMENT 



[Official Gazette Type] Printing of amendment by the convention of 2 of Article 1 7 of patent law 

[Section partition] The 1 st partition of the 6th section 
[Date of issue] June 26, Heisei 14 (2002. 6.26) 

[Publication No.] JP.10-288580.A 

[Date of Publication] October 27, Heisei 10 (1998. 10.27) 
[Year copy format] Open patent official report 10-2886 
[Filing Number] Japanese Patent Application No. 9-95864 
[The 7th edition of International Patent Classification] 

G01N 21/05 
H01L 49/00 

[FI] 

G01N 21/05 
H01L 49/00 



[Procedure revision] 

[Filing Date] March 19, Heisei 14 (2002. 3.19) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] A quartz-glass substrate of a pair with which a slot where a side [ it counters ] forms 
passage in a field on the other hand at least is prepared, 

A silicon layer of a pair formed on a field which confronts each other except for a field which 
touches said slot inside in respect of a side which a quartz-glass substrate of said pair 
counters, 

An alkali ion content glass layer which intervenes between silicon layers of said pair and is 
formed in contact with both silicon layer, 

A minute passage element characterized by providing and being joined in one. 

[Claim 2] A quartz-glass substrate of a pair with which a slot where a side [ it counters ] forms 

passage in a field on the other hand at least is prepared, 
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A silicon layer of a pair formed on a field which confronts each other xcept for a field which 
touches said slot insid in respect of a side which a quartz-glass substrat of said pair 
counters, 

An alkali ion content glass layer which intervenes between silicon layers of said pair and is 
formed in contact with on silicon layer, 

A minute passag I ment characterized by intervening between silicon layers of said pair, 
providing silicon oxide formed in contact with a silicon layer of another side, and said alkali ion 
content glass layer, and being joined in one. 

[Claim 3] Claim 1 characterized by preparing either a light reflex layer or a light absorption layer 

in one field by the side of a non-plane of composition of a quartz-glass substrate of said minute 

passage element, or a minute passage element according to claim 2. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0013 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0013] 

[Means for Solving the Problem] This invention is the near field where a quartz-glass substrate 
of a pair with which a slot where a side [ it counters ] forms passage in a field on the other 
hand at least is prepared, and a quartz-glass substrate of said pair counter, in order to attain 
the above-mentioned purpose. Except for a field which touches said slot inside, it intervenes 
between a silicon layer of a pair formed on a field which confronts each other, and a silicon 
layer of said pair, and it has an alkali ion content glass layer formed in contact with both silicon 
layer, and a minute passage element joined in one is offered. 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0014 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0014] Furthermore, this minute passage element equips with either a light reflex layer or a light 
absorption layer one [ at least ] field by the side of the non-plane of composition of the 
quartz-glass substrate joined face to face. 



[Translation done.] 
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